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(54) Radio selective call receiver 

(57) In a selective call receiver which is usable in a 
plurality of networks (A, B, C), a setting data memory 
(103) previously stores network identifiers (NET-I) for 
identifying the networks and network priorities which 
are assigned to the networks, respectively. After a net- 
work identification decision processor (204) identifies a 
transmitting network from which the calling signal is 
received by searching the network identifiers for a 



received network identifier included in the calling signal, 
a network priority decision processor (205) selects a 
single network from one or more identified transmitting 
networks based on the network priorities. The proces- 
sor (201) instructs a receiving controller (104) to set a 
radio receiver (101) to a receiving state of the single 
network. 
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Description 

The present invention relates to a radio selective 
call receiver and, more specifically, to a radio selective 
call receiver which is usable in a plurality of network s 
service areas. 

In selective calling networks, since each network 
generally employs a different frequency and a different 
signal scheme, a channel-fixed receiver cannot be used 
in another network. In order to overcome such an incon- 10 
venience, there has been proposed a receiver having a 
channel roaming function of sequentially changing the 
receiving channel. 

However, compared with the channel-fixed receiver, 
the channel-roaming receiver consumes a larger is 
amount of battery power. Therefore, frequently chang- 
ing network service areas causes considerably ineffi- 
cient utilization of battery power. 

An object of the present invention is to provide a 
radio selective call receiver which is able to perform a 20 
receiving operation with reduced power consumption. 

Another object of the present invention is to provide 
a radio selective call receiver and a control method 
which are capable of setting a receiving channel with 
efficient utilization of battery power. 25 

Still another object of the present invention is to 
provide a radio selective call receiver which is capable 
of detecting a call occurrence efficiently 

According to an aspect of the invention, in a selec- 
tive call receiver which is usable in service areas of a 30 
plurality of networks, a setting data memory previously 
stores a plurality of network identifiers for identifying the 
networks and a plurality of network priorities which are 
assigned to the networks, respectively. A transmitting 
network from which the calling signal is received is iden- 35 
tified by searching the network identifiers for a received 
network identifier included in the calling signal. When a 
transmitting network is found, a single network is 
selected from one or more identified transmitting net- 
works based on the network priorities. And, the receiver 40 
is set to a receiving state of the single network. 

It is preferably that the network priorities are deter- 
mined by priority set values which are previously 
assigned to the networks, respectively. Further, the 
selective call receiver is provided with counters corre- 45 
sponding to the networks, respectively. When transmit- 
ting networks are identified, each of the respective 
counters corresponding to the transmitting networks 
counts a frequency of reception of the calling signal 
from each transmitting network. When one of the so 
counters reaches a priority set value first, the transmit- 
ting network corresponding to that counter is selected 
as the single network. 

As described above, since priority is given to a call- 
ing signal received from a network which is previously 55 
given a higher priority, the receiving state is rapidly 
determined, resulting in reduced channel roaming time 
and reduced battery power consumption. 

According to another aspect of the present inven- . 



tion, the selective call receiver detects a call occurrence 
from the calling signal by searching a predetermined 
number of identification numbers for a calling number 
included in the calling signal. The identification numbers 
are stored in the setting data memory such that the 
identification numbers are divided into a plurality of 
groups corresponding to the networks, respectively. The 
call occurrence is detected by searching a group corre- 
sponding to the identified transmitting network for a call- 
ing number included in the calling signal. 

Since the identification numbers are grouped under 
the networks and a specified group is searched for a tar- 
get identification number, a call occurrence is efficiently 
detected from the calling signal, achieving the rapid call 
detection and the efficient battery utilization. 

FIG. 1 is a block diagram showing an embodiment 
of a radio selective call receiver according to the 
present invention; 

FIG. 2 is a flowchart showing a channel changing 
operation of the radio selective call receiver of FIG. 
1; 

FIG. 3 is a flowchart showing an example of a net- 
work priority decision process in the channel 
changing operation shown in FIG, 2; 

FIG. 4 is a schematic diagram showing an example 
of network service areas to explain the operation of 
the selective call receiver according to the present 
invention; 

FIG. 5 is a diagram showing the frame format of a 
selective calling signal; and 

FIG. 6 is a schematic diagram showing an example 
of the contents of a setting data memory in the 
selective call receiver of FIG. 1 . 

Referring to FIG. 1 . a selective call receiver accord- 
ing to the present invention is comprised of a radio 
receiver 101, a controller 102, a setting data memory 
103. and a receiving controller 104. The radio receiver 
101 receives a radio selective calling signal of a given 
format (see Fig. 5) from a radio base station (not shown) 
through a receiving antenna, and amplifies and demod- 
ulates it into a received signal S v 

The controller 102 performs predetermined opera- 
tions using the setting data memory 103 as described 
later. Further, the controller 102 outputs a reception 
control signal S 2 to the receiving controller 104 which, 
under the control of the controller 102, outputs an inter- 
mittent receiving control signal S 3 and a channel chang- 
ing control signal S 4 to the radio receiver 101. 
Therefore, under the control of the controller 102, the 
radio receiver 101 performs the channel roaming and 
the intermittent receiving operation at a receiving chan-. 
nel. 
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The setting data memory 103 previously stores pre- 
determined calling numbers of the receiver itself (here- 
inafter referred to as ID numbers) for predetermined 
networks A, B, C, .... respectively, registered network 
information (NET-1 A , NET-I B , ...) for identifying the pre- 5 
determined networks A, B, C, .... network priority infor- 
mation, and ID link information (ID LINK). The 
registered network information includes a frequency 
channel and a signal scheme for each network. The net- 
work priority information is predetermined priorities 10 
which are previously given to the networks, respectively. 
The ID link information is used to efficiently search for a 
target ID number. The setting data memory 103 may be 
formed with an EEPROM (electrically-erasable pro- 
grammable read-only memory). An example of stored 75 
data in the setting data memory 103 is shown in Fig. 6. 

The controller 102 is connected to a speaker driver 
105 which drives a speaker 1 06 and further to a display 
107 such as a liquid-crystal display. Under the control of 
the controller 102, the speaker 106 makes a beep to 20 
inform the user of incoming call and the display 107 dis- 
plays received messages on screen according to the 
user's instruction. It should be noted that a program 
memory, a message memory, a keypad, and other nec- 
essary components are omitted from the figure for sim- 25 
plicity. 

The controller 102 controls the entire receiver oper- 
ations, for example, call detection by searching the set- 
ting data memory 103, driving the speaker 106 to inform 
the user of the incoming call, displaying a message on 30 
the display 107, and channel designation and intermit- 
tent receiving control by controlling the radio receiver 
101. The controller 102 includes a processor 201 which 
is connected to a sync signal detector 202, a decoder 
203, a network identification decision processor 204, 35 
and a network priority decision processor 205. 

The sync signal detector 202 detects a sync signal 
(SYNC) of each frame from the received signal S 1 (see 
Fig. 5). Upon detecting the sync signal, the sync signal 
detector 202 outputs a sync interrupt signal D 1 to the 40 
processor 201. The decoder 203 performs a decoding 
operation with error-correction of the received signal S 2 
and then outputs decoded and error-corrected data D 2 
to the processor 201. 

The network identification decision processor 204 45 
makes a decision as to whether the network information 
NET- 1 of each frame of the received data D 2 is coinci- 
dent with one of the registered NET-I A , NET- Is. which 
are stored in the setting data memory 103. When a 
received NET- 1 is identical to a registered NET- 1, the so 
decision result D 3 indicating the NET- 1 is sent to the 
processor 201 and the network priority decision proces- 
sor 205. 

The network priority decision processor 205, when 
receiving the decision result D 3 indicating the NET-I 55 
from the network identification decision processor 204, 
determines a higher-priority network based on the prior- 
ity data stored in the setting data memory 103 and 
sends priority decision data D 4 to the processor 201, 



which will be described in detail referring to Fig. 3. 

The processor 201 implements a function of detect- 
ing a call occurrence by detecting a calling number (or 
address) included in each frame of the received signal 
S! and then searching the setting data memory 103 for 
the received calling number. When the call is detected, 
the processor 201 controls the speaker driver 105 and 
the display 107 to inform the user of the incoming call 
and to display a received message on screen. Further, 
based on the decision result D 3 and the priority decision 
data D 4t the processor 201 instructs the receiving con- 
troller 104 to set a receiving channel to that of the net- 
work indicated by the decision result D 3 . The receiving 
control of the controller 102 will be described hereinaf- 
ter. 

RECEIVING CONTROL 

Referring to Fig. 2. when power is turned on, the 
processor 201 instructs the receiving controller 104 to 
set the radio receiver 101 to the receiving channel of the 
highest-priority network by referring to the network pri- 
ority data stored in the setting data memory 103 (step 
S301). Therefore, the initial receiving control is per- 
formed based on the setting data corresponding to a 
predetermined network given the highest priority. 

In receiving control, when a sync signal is detected, 
that is, sync interrupt D n occurs (YES in step 302), the 
network identification decision processor 204 detects 
the network information NET-I from a frame of the 
received data D 2 (step S303) and determines whether 
the detected NET-I is matched with a sequentially 
selected one of registered NET-I from the setting data 
memory 103 (step S304). 

When the detected NET-I is matched with one reg- 
istered NET-I, that is, the decision result D 3 indicating 
the matched NET-I is received from the network identifi- 
cation decision processor 204 (YES in step S304), the 
processor 201 detects a calling number from the frame 
of the received data D 2 (step S305) and starts search- 
ing only the ID numbers linked to the matched NET-I 
stored in the setting data memory 103 for the received 
calling number (S306). On the other hand, when it is not 
matched with any registered NET-I (NO in step S304), 
the processor 201 detects a calling number from a 
frame of the received data D 2 (step S307) and starts 
searching all the ID numbers stored in the setting data 
memory 103 for the received calling number (S308). 

When a match in ID number is found (YES in step 
S309), the processor 201 reads a message from the 
frame of the received data D 2 and stores it onto a mes- 
sage memory (not shown) (step S310). Further, in the 
case where the detected NET-I is matched with one reg- 
istered NET-I (MATCH in S31 1), it is checked whether a 
receiving channel has been already designated (step 
S312). If not (NO in step S312), a network priority deci- 
sion process is performed to determine a higher-priority 
network by the network priority decision processor 205 
(step S313) and then the channel of the higher-priority 
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network is designated to a receiving channel (step 
S3 14). If a receiving channel has been already desig- 
nated (YES in step S312), control goes to the step S314 
without performing the network priority decision process 
(step S313). Therefore, even in the case where the s 
selective call receiver is located in an overlapped area 
of a plurality of network service areas, a higher-priority 
network is automatically selected and the receiving 
channel is rapidly fixed to that of the higher-priority net- 
work without roaming channels. 10 

On the other hand, when the detected NET- 1 is not 
matched with any registered NET- 1 (MISMATCH in 
S311), when the sync signal is not detected from the 
received signal St (NO in step S302), or when the net- 
work priority decision process produces no decision 15 
result, the channel roaming is performed (step S315). 
More specifically, a receiving channel of the radio 
receiver 101 is sequentially changed by the receiving 
controller 104 until the sync signal is detected (YES in 
step S302), a detected NET- 1 is matched with at least 20 
one registered NET- 1 (MATCH in step S311), and any 
decision result is produced by the network priority deci- 
sion process (step S3 13). 

NETWORK PRIORITY DECISION 25 

For simplicity, it is assumed that the setting data 
memory 103 previously stores the network information 
NET-I A , NET-I B , and NET-I C corresponding to three dif- 
ferent networks A, B, and C. respectively. Further, in this 30 
embodiment, a network to be selected is determined by 
counting reception frequencies in the respective net- 
works. Three counters C A , C B , and C c may be used to 
determine a receiving channel. The respective counters 
are set to initial values N a , N b , and N c which are in order 35 
of increasing or decreasing value, for example, N a =1, 
N b =2, and N c =3. The network corresponding to a coun- 
ter which reaches zero earlier is given a higher priority. 
Therefore, in the case of N a =1 , N b =2, and N c =3, the net- 
work A corresponding to the counter C A is given top pri- 40 
ority and the network B corresponding to the counter C B 
is given second priority. These counters may be imple- 
mented in the processor 201 or the network priority 
decision processor 205. The same function as the net- 
work priority decision processor 205 may be imple- 45 
mented in the processor 201. 

When a detected NET- 1 is matched with a regis- 
tered NET- 1 (MATCH in step S311 of Fig. 2) and when 
channel has never been designated (NO in step S312), 
the network priority decision process (S31 3) is started, so 

Referring to Fig. 3, first, it is checked whether the 
calling signal of a network A. B, or C is initially received 
(S401a, S401b. or S401c) and, if it is an initial reception, 
the corresponding counter is set to its initial value N a , 
N b . or N c (S402a, S402b, or S402c). Subsequently, the 55 
counter decrements from the last counter's value 
(S403a, S403b, or S403c). Therefore, the counter dec- 
rements each time a calling signal of the same network 
is received. For example, in cases where two calling sig- 



nals of the respective networks A and B are sequentially 
received in the over lapped area of the network service 
areas A and B (YES in steps S401a and S401b), the 
respective counters C A and C B are set to the initial val- 
ues N a and N b (steps S402a and S402b) and then the 
respective counters C A and C B decrements from the 
counter's values N a and N b (steps S403a and S403b). 

After the counter decrements from the last coun- 
ter's value, it is checked whether the counter reaches 
zero (S404a, S404b, or S404c). When it reaches zero 
(YES in S404a, S404b, or S404c), the network priority 
decision processor 205 decides on the network corre- 
sponding to the counter reaching zero to be higher-pri- 
ority network and outputs the priority decision data D 4 to 
the processor 201 , and then all the counters are set to 
initial values (step S405). After that, control returns to 
the step S31 4 of Fig. 2. On the other hand, if the counter 
does not reach zero (NO in S404a, S404b, or S404c), 
control returns to the step 315 of Fig. 2. 

More specifically, consider that the priority informa- 
tion N 3 =1 , N b =2, and N c =3 are stored in the setting data 
memory 103 and the respective counters C A . C B , and 
C c are set at these initial values 1, 2, and 3 in the steps 
S402a. In this case, the network A is given top priority. 
When a calling signal of the network A is initially 
received (steps S401a, S402a), the counter C A decre- 
ments from the initial value of 1 (S403a) and reaches 
zero (YES in step S404a). Therefore, once a calling sig- 
nal of the network A is received, the receiving channel 
of the receiver is promptly fixed to the channel of the 
network A. However, the receiving channel cannot be 
fixed to the channel of the network B until the calling sig- 
nal of the network B is received twice, and further it can- 
not be fixed to the channel of the network C until the 
calling signal of the network C is received three times. 

Referring to Fig. 4, in cases where the selective call 
receiver is located in the overlapped area S ac of the net- 
work service areas SA<. and SA a . even if a calling signal 
of the network C is initially received, the receiving chan- 
nel is rapidly fixed to the channel of the network A 
because a higher priority is given to the network A than 
the network C as described before. Similarly, in cases 
where the selective call receiver is located in the over- 
lapped area of the network service areas SAt, and SA^, 
the receiving channel is earlier fixed to the channel of 
the network B because a higher priority is given to the 
network B than the network C. 

Referring to Fig. 6, the setting data memory 103 
previously stores network information NET-I, ID link 
information, ID numbers, and network priority informa- 
tion. Since predetermined groups of ID numbers are 
previously assigned to the networks, respectively, it is 
preferably that the respective ID link information ID-L A , 
ID-L B , ... corresponding to the networks are attached to 
the predetermined groups of ID numbers. This causes 
the ID number searching operation (step S306 of Fig. 2) 
to be efficiently performed. 
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Claims 

1. A selective call receiver which is usable in service 
areas of a plurality of networks, the selective call 
receiver comprising: 5 

receiving means (101, 201, 202, 203) for 
receiving a calling signal from one of the net- 
works, 

10 

characterized by: 6. 

storage means (103) for storing a plurality of 
network identifiers and network priorities, the 
network identifiers identifying the networks, is 
and the network priorities being previously 
assigned to the networks, respectively: 
first means (204) for identifying a transmitting 
network from which the calling signal is 
received by searching the network identifiers 20 
for a received network identifier included in the 
calling signal; 

second means (205) for selecting a single net- 
work from a plurality of transmitting networks 
identified by the first means based on the net- 25 
work priorities; and 

control means (201 , 104) for setting the receiv- 
ing means to a receiving state of the single net- 
work. 

30 

2. The selective call receiver according to claim 1, 
wherein the network priorities are determined by 
priority set values (N a , N b , N c ) which are previously 
assigned to the networks, respectively. 

35 

3. The selective call receiver according to claim 2, 
wherein the second means (205) comprises: 

counting means (C A , C B , C c ) for counting a fre- 
quency of reception of the calling signal from 40 
each transmitting network to produce a recep- 
tion count value for each transmitting network; 7. 
and 

selecting means for selecting the single net- 
work for which the reception count value 45 
reaches a priority set value earlier. 

4. The selective call receiver according to claim 1 ,2 or 
3, wherein the storage means further storing a plu- 
rality of identification numbers, so 

the selective call receiver further comprising: 

call detecting means (201) for detecting a call 
occurrence from the calling signal by searching 8. 
the identification numbers for a calling number 55 
included in the calling signal. 

5. The selective call receiver according to claim 4, 
wherein 



the storage means (103) stores the identifica- 
tion numbers which are divided into a plurality 
of groups corresponding to the networks, 
respectively; and 

the call detecting means (201) detects the call 
occurrence from the calling signal by searching 
a group corresponding to the transmitting net- 
work identified by the first means for a calling 
number included in the calling signal. 

A selective call receiver which is usable in service 
areas of a plurality of networks each having a differ- 
ent channel, the selective call receiver comprising: 

receiving means (101 , 202, 203) for receiving a 
calling signal from one of the networks through 
a receiving channel, 

characterized by: 

storage means (103) for storing a plurality of 
identification numbers, network identifiers, and 
network priority set values, the network identifi- 
ers identifying the networks and including 
channel information of the networks, and the 
network priority set values being previously 
assigned to the networks, respectively; 
network decision means (204) for identifying a 
transmitting network from which the calling sig- 
nal is received by searching the network identi- 
fiers for a received network identifier included 
in the calling signal; 

priority decision means (205) for deciding on a 
single network to be a higher-priority network 
of at least one transmitting network identified 
by the first means based on the network priority 
set values; and 

control means (201, 104) for setting the receiv- 
ing channel of the receiving means to a chan- 
nel of the single network. 

The selective call receiver according to claim 6, 
wherein the priority decision means comprises: 

counting means for counting a frequency of 
reception of the calling signal from each trans- 
mitting network to produce a reception count 
value for each transmitting network; and 
decision means for deciding on the single net- 
work for which the reception count value 
reaches a priority set value earlier as the 
higher-priority network. 

The selective call receiver according to claim 6 or 7, 
further comprising: 

call detecting means (201) for detecting a call 
occurrence from the calling signal by searching 
the identification numbers for a calling number 
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included in the calling signal. 

9. The selective call receiver according to claim 8, 
wherein 

5 

the storage means (103) stores the identifica- 
tion numbers to which identification link names 
are attached, respectively, the identification link 
names being divided into a plurality of groups 
corresponding to the networks, respectively; w 
and 

the call detecting means (201) detects the call 
occurrence from the calling signal by searching 
a group corresponding to the transmitting net- 
work identified by the first means for a calling 15 
number included in the calling signal. 

1 0. A method for setting a receiving channel in a selec- 
tive call receiver which is usable in service areas of 

a plurality of networks, the method comprising the 20 
steps of: 

a) receiving a calling signal from one of the net- 
works through a receiving channel, 

25 

characterized by the steps of: 

b) storing a plurality of identification numbers, 
network identifiers, and network priorities, the 
network identifiers identifying the networks and 30 
including channel information of the networks, 
and the network priorities being previously 
assigned to the networks, respectively; 

c) identifying a transmitting network from which 
the calling signal is received by searching the 35 
network identifiers for a received network iden- 
tifier included in the calling signal; 

d) selecting a single network from a plurality of 
transmitting networks based on the network 
priorities when the received network identifier 40 
included in the calling signal is found in the net- 
work identifiers in the step c); and 

e) setting the receiving channel to a channel of 
the single network. 

45 

1 1 . The method according to claim 1 0, wherein the net- 
work priorities are determined by priority set values 
which are previously assigned to the networks, 
respectively. 

50 

1 2. The method according to claim 1 1 , wherein the step 
d) comprises the steps of: 

counting a frequency of reception of the calling 
signal from each transmitting network to pro- ss 
duce a reception count value for each transmit- 
ting network; and 

selecting the single network for which the 
reception count value reaches a priority set 



value earlier. 

13. The method according to claim 10, 11 or 12, further 
comprising the step of: 

detecting a call occurrence from the calling sig- 
nal by searching the identification numbers for 
a calling number included in the calling signal. 

14. The method according to any one of claims 10 to 
13, further comprising the steps of: 

dividing the identification numbers into a plural- 
ity of groups corresponding to the networks, 
respectively; and 

detecting a call occurrence from the calling sig- 
nal by searching a group corresponding to the 
transmitting network for a calling number 
included in the calling signal. 

15. The method according to claims 10 to 14, further 
comprising the steps of: 

dividing the identification numbers into a plural- 
ity of groups corresponding to the networks, 
respectively; 

detecting a call occurrence from the calling sig- 
nal by searching the identification numbers for 
a calling number included in the calling signal 
when the received network identifier included 
in the calling signal is not found in the network 
identifiers in the step c); and 
detecting a call occurrence from the calling sig- 
nal by searching a group corresponding to the 
transmitting network for a calling number 
included in the calling signal when the received 
network identifier included in the calling signal 
is found in the network identifiers in the step c). 
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